Total serum cholesterol and triglycerides were measured in 159 Indian patients (134 males) with acute myocardial infarction during their stay in hospital (days 1 and 2) and 3 months later in order to assess whether lipid levels measured soon after acute myocardial infarction represent basal values. Early and 3 month lipid levels were also compared according to the sex and glucose tolerance of the patients.
Introduction
The presence of hyperlipidaemia is usually not assessed during the acute phase of myocardial infarction because plasma lipids undergo several phasic changes after myocardial infarction and hence may not reflect the patient's basal lipid state. [1] [2] [3] Consequently the standard recommendation is that lipids be assessed 2-3 months after the acute episode of myocardial infarction. 3 This frequently delays or prevents any interventional programme and some patients may escape screening completely.
Recent studies seem to suggest that lipid state can be assessed accurately within 24 hours after myocardial infarction and that contrary to common belief 3 months do not have to pass before evaluating plasma lipids.4-6 However, it is not clear from current literature whether this is true irrespective of glucose tolerance since lipid abnormalities are closely related to glucose tolerance.7 Furthermore the effect of the sex of the patient on these lipid levels has not been assessed. Hence the purpose of this study was to determine whether serum lipid values recorded soon after myocardial infarction reflected the patient's basal lipid state as recorded 3 months post infarction and whether this was true irrespective of gender and glucose tolerance. inclusion in the study. The diagnosis of acute myocardial infarction was based on a typical history of prolonged chest pain, electrocardiographic changes and a diagnostic rise in creatinine kinase activity. Patients who died during the acute phase and those who did not return for follow-up were excluded from the final analyses. The study group hence consisted of 159 patients between the ages of 25 to 60 years (mean 48 +s.e.m. 0.64 years). There were 134 men (mean 48+0.71 years) and 25 women (mean 51 + 1.42 years). Quetelet's body mass index calculated by the formula weight (kg)/height (M)2 was 24.29 + 0.32 for men and 26.34+0.75 for women (P=0.01). On admission (day 1) a random, non-fasting specimen of blood was taken. The following morning (day 2) fasting samples were taken and repeated 3 months later. Concentrations of serum total cholesterol and triglycerides were measured in each sample by methods previously described.8 A modified oral glucose tolerance test was performed 3 months post-infarction in all patients not known to be diabetic. The results of the oral glucose tolerance tests were interpreted by WHO criteria.9 All patients were given standard advice on dietary measures and none were on lipid lowering agents. The significance of differences was assessed by using the paired t test. All data are given as mean +s.e.m. In addition 95% confidence intervals (CI), calculated by the method of Gardner and Altman,10 are given for differences in means. Tables I and II give the results of the cholesterol analysis. The mean total cholesterol on admission was similar to the 3 month value in both sexes. The mean cholesterol fell significantly on day 2 in both sexes (males P<0.0005, 95%CI 0.35 to 0.57; females P<0.0005, 95% CI 0.23 to 0.66) and in men the day 2 value was significantly lower than the 3 month value (P<0.0005, 95% CI 0.41 to 0.69) whilst in women there was no significant difference. Glucose tolerance of the patients did not influence the cholesterol changes after myocardial infarction (Table II) .
Results
Not only was the admission mean cholesterol of the entire group similar to the values obtained at three months but the correlation coefficient, r=0.66, between these values was highly significant (P < 0.0005). Similar significant correlation coefficients were obtained between admission and 3 month cholesterol values in both men (r = 0.64; P<0.0005) and women (r=0.73; P<0.0005) as well between day 2 and 3 month cholesterol results (men: r=0.70; P<0.0005; women: r=0.67; P< 0.0005).
Serum triglyceride concentrations for the entire group showed no significant change between day 2 and 3 months though differences were observed in the values for men (Table III) . When the triglyceride values were examined according to the patients' glucose tolerance then patients with normal glucose tolerance had significantly higher triglyceride values at 3 months (Table IV) whilst there was no significant difference in patients with abnormal glucose tolerance (impaired glucose tolerance and diabetes).
Although in the total male population the mean triglyceride values were significantly higher at 3 months, further analyses revealed that this was also so only in men with normal glucose tolerance (n = 64, mean 1.41 + 0.09 vs 1.61 mmol/l + 0.09; 95% CI 0.04 to 0.36; P=0.01). In men with impaired glucose tolerance (n = 23, mean 1.80+0.15 vs 2.04+0.15mmol/l; 95% CI -0.06 to 0.55;) and diabetes (n=47, mean 1.95+0.15 vs 2.15+ 0.15mmol/l; 95% CI -0.06 to 0.44;) the fasting day 2 triglycerides were similar to the 3 month values. A significant correlation was demonstrated between day 2 and 3 month triglyceride results for both men (r=0.65; P<0.0005) and women (r = 0.43; P <0.05). Similar significant correlations were obtained irrespective of glucose tolerance (normal glucose tolerance: n = 67, r=0.61, P=0.0001; impaired glucose tolerance: n=24, r=0.50, P=0.01; diabetes: n=68, r=0.54, P= 0.0003.) Discussion In view of the accumulating evidence that treatment of hypercholesterolaemia may reduce mortality and morbidity after myocardial infarction11 12 it appears advantageous to screen and counsel hyperlipidaemic patients as soon as possible after an acute myocardial infarction at a time when patients and their families are most impressionable. Though recent literature suggests that lipids may be assessed within 24 hours after acute myocardial infarction4-6'13 and that 3 months need not pass before such assessment, the studies give no indication whether this is so irrespective of the gender and glucose tolerance of the patients.
The results of this study confirm and extend the findings of previous investigators that the total serum cholesterol4-6 concentrations measured within 24 hours after acute myocardial infarction are likely to reflect basal levels as determined 3 months post-infarction, and this relationship is independent of sex and glucose tolerance. Furthermore, in accord with other studies, we demonstrated a significant fall in serum cholesterol on day 2.4 5 However in contrast to the studies cited the day 2 cholesterol values in our study were significantly lower than the values obtained at 3 months. This was observed in men and was independent of glucose tolerance. In women cholesterol measured on day 2 did not differ from the 3 month values. The reasons for this are not clear but are probably related to differences in cholesterol metabolism. Obesity, which is commoner in Indian women than men with myocardial infarction, enhances cholesterol production.14 Also women tend to catabolise cholesterol less effectively than men.14 Both these mechanisms will tend to retard the expected decrease in cholesterol levels after infarction. Despite these changes in cholesterol on day 2, a significant correlation was demonstrated between day 2 and 3 month cholesterol values in both men and women.
With respect to triglycerides no significant differences were demonstrated between the fasting day 2 and the 3 month values for the whole group and this accords with other studies.4 '5 However, we have demonstrated that triglyceride levels after myocardial infarction are influenced by glucose tolerance of the patients. In patients with normal glucose tolerance the day 2 levels were significantly lower than the 3 month levels whereas there was no difference in patients with abnormal glucose tolerance. Nevertheless a significant correlation was still demonstrable between the day 2 and 3 month values in patients with normal glucose tolerance. Comparison of triglyceride levels according to the sex of the patients showed a difference between day 2 and 3 month levels in men but not in women. This difference may be explained by the fact that the majority of women (22/25) had abnormal glucose tolerance. Furthermore there was no difference between day 2 and 3 month triglyceride levels in men with abnormal glucose tolerance. Thus the behaviour of triglycerides after acute myocardial infarction appears to be influenced by the glucose tolerance and not the gender of the patients. The reasons for the difference in triglyceride levels between patients with normal and abnormal glucose tolerance are not clear and require further investigation. Whereas serum cholesterol concentrations fall soon after acute myocardial infarction, '13 serum triglycerides tend to rise, and this occurs after a few days.1' 15 Tibblin demonstrated that the peak rise occurred approximately after 3 weeks and declined to initial values after 12 months. 15 It is possible that the elevated basal 'triglyceride levels associated with abnormal glucose tolerance mask the expected rise after acute myocardial infarction. Insulin activity is also affected after myocardial infarction and this may modify the behaviour of serum triglycerides after myocardial infarction. 16 In conclusion this study has demonstrated that in patients with myocardial infarction, admission cholesterol levels may be taken to represent basal levels irrespective of the sex or glucose tolerance of the patients. The optimum time to measure cholesterol concentrations is thus immediately on admission. Although on the following morning the cholesterol in men and the triglycerides in patients with normal glucose tolerance are significantly lower than the 3 month values, the day 2 values are still a useful guide to the patients lipid state because of the significant correlation between cholesterol, triglycerides on day 2 and their respective 3 month values.
